, is an interdisciplinary center with an international outlook and a focus on teaching and research in finance. It was created at the beginning of 1992 to channel the financial research interests of a multidisciplinary group of professors at IESE Business School and has established itself as a nucleus of study within the School's activities.
Introduction
In this paper we show that it is a big mistake to use betas calculated from historical data to compute the required return to equity. It is a mistake for seven reasons:
1. because betas calculated from historical data change considerably from one day to the next 1 . 2. because calculated betas depend very much on which stock index is used as the market reference. 3. because calculated betas depend very much on which historical period (5 years, 3 years…) is used to calculate them 2 . 4. because calculated betas depend on what returns (monthly, yearly…) are used to calculate them. 5. because very often we do not know if the beta of one company is lower or higher than the beta of another. 6. because calculated betas have little correlation with stock returns. 7. because the correlation coefficients (and the R 2 ) of the regressions used to calculate the betas are very small.
For these seven reasons we can say that:
• the beta calculated from historical data is not a good approximation to the company's beta, or • the CAPM does not work (the required return is affected by other factors, besides the co-variance of the company's return with the market return, the risk-free rate and the market risk premium), or • both things at once. Also, betas calculated from historical data often make very little sense: companies with high risk often have lower calculated betas than companies with lower risk. A practical consequence of this analysis of betas is that using a historical beta to value a stock, without analyzing the stock and the company's future prospects, is very risky (and generally is a source of huge errors). Figure 1 and Exhibit 1 show the variation, with respect to the Madrid Stock Exchange General Index (IGBM), of the calculated betas of 106 Spanish companies each day of December 2001. The betas were calculated using monthly data from the previous 5 years 3 . It can be seen that the betas vary dramatically depending on the day for which they are calculated. The average daily change (in absolute value) was 9.8%, and the average weekly change, 24%. The average daily change of the volatilities (in absolute value) was 4%. On the average, the maximum beta of a company (the highest of the 31 calculated betas in December 2001) was 2.4 times its minimum beta. The average (unweighted) beta of all the companies was 0.71 (see Exhibit 1), well below 1, because the large companies had betas greater than 1. The three largest companies (Telefónica, BBVA and BSCH) represented 43.7% of the total market capitalization and had average betas significantly above 1 (1.42; 1.42; and 1.39). Naturally, the average beta weighted for market capitalization was 1. Table 1 shows that only 11 of the 106 companies had an average beta (in the 31 days of December) with respect to the IBEX higher than 1, and that only 3 (Telefónica, BBVA and BSCH) had all 31 betas with respect to the IBEX higher than one 4 . For 89 of the 106 companies, the maximum beta in December was more than 1.5 times the minimum beta. The betas are calculated on each day of December 2001 with respect to the IGBM using monthly data of the previous 5 years. For example, the beta on December 18, 2001 is calculated by means of a regression of 60 monthly returns of the company on 60 monthly returns of the IGBM. The monthly returns are calculated on the 18th of each month. The figure shows the maximum beta, the minimum beta, and the average beta of the 31 calculated betas for each company. The companies are shown in decreasing order of market capitalization, as they appear in Exhibit 1: company number 1 is Telefónica. Figure 2 shows historical betas of Telefónica, BSCH and BBVA on the 31 days of December 2001 with respect to the IGBM. Telefónica's beta varies between 1.31 and 1.54, that of BSCH between 1.28 and 1.58, and that of BBVA between 1.29 and 1.50. Telefónica's beta is higher than that of BSCH on 58% of the days, and higher than that of BBVA on 39% of the days. BSCH's beta is higher than that of BBVA on 45% of the days. Telefónica had the highest beta of the 3 companies on 42% of the days, and the lowest on 35% of the days. BSCH had the highest beta of the 3 companies on 19% of the days, and the lowest on 35% of the days. BBVA had the highest beta of the 3 companies on 39% of the days, and the lowest on 30% of the days. The combined market capitalization of these three companies was 43.7% of the total market capitalization of the 106 companies. Table 2 shows a summary of the study we carried out at IESE on 3,813 United States companies. We selected the companies that had data available from December 1995 5 and calculated their beta on each day of December 2001 using monthly data of the previous 5 years. The table shows the enormous dispersion of the 31 calculated betas of each company. For the total sample, the average difference between the maximum beta and the minimum beta was 1.05. For the companies that belonged to the S&P 500, the average difference was 0.68, and for the 30 companies in the Dow Jones Industrial Average, 0.53. The difference between the maximum beta and the minimum beta was greater than 1 for more than 1,500 companies! We also calculated the industry betas of the 101 industries to which the 3,813 companies belonged. The variability of the industry betas was lower due to the laws of statistics. Even so, the average difference between the maximum industry beta and the minimum industry beta was 0.45 (if the industry beta was calculated weighting the company betas by market capitalization) 6 and 0.38 (if the industry beta was calculated without weighting the company betas by market capitalization). Table 3 provides data on the correlation coefficient of the return of the 3,813 companies with the S&P 500. The table shows the percentage of days and months that the share price and the index moved in the same direction (both rose or both fell) over the fiveyear period 1/1/1997 to 31/12/2001. Over this period, 2,037 companies moved in the same direction as the index in between 50% and 60% of the months; and 1,138 companies moved in the same direction as the index on between 40% and 50% of the days. On the average, the companies moved in the same direction as the index in only 58% of the months and on 48.7% of the days (or 68.3% and 65%, respectively, if we consider only the 30 Dow Jones companies). With respect to the S&P 500 using monthly data of the previous 5 years 2. The calculated betas depend on which stock market index is taken as a reference Figure 4 shows the calculated betas of Coca-Cola with respect to three stock market indexes in December 2001. The beta with respect to the Dow Jones Industrial Average was higher than the beta with respect to the S&P 500, which in turn was higher than the beta with respect to the Wilshire 5000 index. The calculated betas (just in December!) varied between 0.44 and 1.18. In other words, based on the betas we have calculated, we haven't the faintest idea what was the beta of Coca-Cola in December 2001. With respect to the S&P 500, the Dow Jones Industrial Average, and the Wilshire 5000, using monthly data of the previous 5 years Figure 5 shows the calculated betas of AT&T with respect to three stock market indexes in December 2001. In this case, the beta with respect to the Dow Jones Industrial Average was lower than the betas with respect to the S&P 500 and the Wilshire 5000, which were practically identical. The calculated betas (just in December 2001!) varied between 0.17 and 1.03. The conclusion is much the same as with Coca-Cola. What beta does the reader think would be reasonable for AT&T? With respect to the S&P 500, the Dow Jones Industrial Average, and the Wilshire 5000, using monthly data of the previous 5 years. Source: Fernández (2004) .
Betas calculated from historical data vary considerably from one day to the next
In the case of Spain, in December 2001 the average beta of our sample of 106 Spanish companies with respect to the IGBM was higher (by 0.07) than the same companies' average beta with respect to the IBEX. Of the 3,286 calculated betas with respect to each index (106 companies by 31 days), only 17 betas with respect to the IBEX were higher than the betas with respect to the IGBM. The average beta of the 106 companies with respect to the IBEX was 0.6, and with respect to the IGBM, 0.71. The average beta was much smaller than 1 because, as we saw in Figure 2 and Table 1, only eleven companies had an average beta with respect to the IBEX greater than 1 (15 of the 106 companies had an average beta with respect to the IGBM greater than 1). Table 4 shows how a company's calculated beta changes depending on the period used to calculate it. For example, the calculated beta of Coca-Cola on September 30, 2003 was 0.29 using monthly data of the previous 5 years, and 0.69 using monthly data of the previous 6 months. Damodaran (1994) also illustrates this effect by calculating the beta of Disney. Using three years he obtains 1.04; using 5 years, 1.13; and using 10 years, 1.18. Using daily data he obtains 1.33; using weekly data, 1.38; using monthly data, 1.13; using quarterly data 0.44; and using annual data, 0.77. 
The calculated betas depend on what historical period is used

It is difficult to say whether the beta of one company is bigger or smaller than the beta of another company
Looking at Figures 2 and 3, it is difficult to say which company has the biggest beta and which the smallest.
Based on the calculated betas of the 106 Spanish companies, we constructed, for each day of December, 10 portfolios using as our criterion the beta calculated on that day. Portfolio 1 contained the 10 companies with the smallest beta, and Portfolio 10 contained the 10 companies with the biggest beta. We then observed whether there were any changes in the composition of the portfolios and found that all the portfolios changed their composition every day, with seven exceptions (Portfolio 1 did not change on one day, and Portfolio 10 did not change on six days). Table 5 shows the changes (in number of companies) in each portfolio from the given day to the following day. Lastly, Table 6 shows the calculated betas of Coca-Cola, PepsiCo, AT&T and Merck on September 30, 2003 and December 31, 2000 . Betas have been calculated with respect to different indexes, and using data of different frequency (daily, weekly, biweekly and monthly), and different periods (6 months, 1 year and 5 years). As can be seen, the calculated betas of Coca-Cola on September 30, 2003 varied between -0.08 and 0.82. The conclusion to be drawn from this table is that, by changing the calculation period, the frequency of the data, and the reference index, you can obtain whatever beta you like. Table 7 , which offers a similar analysis for football clubs that had a stock market listing, we come to the same conclusion: the range of variation of the beta is very wide, depending on the period, the frequency, and the data used. 
There is little correlation between calculated betas and stock returns
Tables 8 and 9 show the lack of correlation between calculated betas and stock returns. Table 8 shows the correlation between 8 portfolios constructed in accordance with the betas of the 106 Spanish companies calculated on December 31, 2001, using monthly data of the previous 5 years. Portfolio 1 is made up of the shares with the highest beta and Portfolio 8, of the shares with the lowest beta. It can be seen that there is little correlation between the beta and the return of the shares before or after December 2001. Table 9 shows the results of the regression of the calculated beta of each company on the stock's return in different periods. It can be seen that the R2 of all the regressions is small. Figure 12 shows one such regression: the one corresponding to the return of the shares in the two years following the calculation of the beta. 1996-2001 1997-2001 1998-2001 1999-2001 2000-2001 2001-2002 2001-2003 
Calculating a qualitative beta
Given the instability of betas and the meaninglessness of historical betas, companies are increasingly resorting to calculating a qualitative beta of companies or investment projects.
Example 7 : A company uses the MASCOFLAPEC method (from the initials of the parameters used to evaluate the risk of each project) to estimate the beta. Each parameter is scored from 1 to 5 according to its contribution to the risk. Each factor also has to be weighted. In the attached example, the sum of the scores of each parameter, bearing in mind its weight, was 3.5. Multiplying this number by 0.5, we obtain a beta of 1.75. Note that with this system (owing to the parameter 0.5), the beta can vary between 0.5 and 2.5. If a parameter equal to 0.6 were used, then the beta could vary between 0.6 and 3.0.
13 1996-2001 1997-2001 1998-2001 1999-2001 2000-2001 2001-2002 Goldman Sachs recommends the CAMEL method: C (for Capital, referring to leverage); A (for Asset quality, referring to business risk); M (for Management, referring to the confidence we have in the management); E (for Earnings, referring to the volatility of earnings); and L (for Liquidity, referring to the liquidity of the shares).
These methods are simply an aid to common sense. The beta that should be used to value a company will depend on the risk that the valuer sees in the expected flows of the company.
Conclusion
We have shown that, in general, it is an enormous error to use the historical beta as a proxy for the expected beta. First, because it is almost impossible to calculate a meaningful beta because historical betas change dramatically from one day to the next; second, because very often we cannot say with a relevant statistical confidence that the beta of one company is smaller or bigger than the beta of another; third, because historical betas do not make much sense in many cases: high-risk companies very often have smaller historical betas than lowrisk companies; fourth, because historical betas depend very much on which index we use to calculate them. 
Historical betas of 106 companies from the continuous market in December 2001
Betas are calculated for each day of December 2001 with respect to the IGBM using monthly data of the previous 5 years. For example, on December 18, 2001 the beta is calculated by means of the regression of 60 monthly returns of the company on 60 monthly returns of the IGBM. The monthly returns are calculated on the 18th of each month.
The exhibit contains the maximum beta, the minimum beta, and the average beta of the 31 calculated betas for each company. The companies are shown in decreasing order of market capitalization (at December 31, 2001).
ON THE INSTABILITY OF BETAS:
THE CASE OF SPAIN
Other data on the calculated betas of the 106 Spanish companies in December 2001
The standard deviation (a measure of the measurement error of the betas) does not depend on the average value of the beta.
The beta depends on the correlation coefficient between the return of the share and the market return, and on the volatility of the return of the share. There is little correlation between the beta and the market-to-book ratio. 
